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ARC current performance capabilities

ARC Beamlet Current Capabilities

Number 4
Pulse duration 1 ps 10 ps 30 ps 38 ps
Energy 0.25 kd 0.6 kd 0.9kJ 1kJ
Focal spot (~ 30 ps, ~ 1 kJ) 10-30% of energy at 21e17 W/cm?

230-50% in 150 pym spot
Alignment accuracy rms (Xarc, Yarc) (63, 38) um
Pointing range from TCC (ARC) (£50,+£50,+10/-45) mm
Beamlet-to-beamlet pointing <1.26 mm in x,y, 2 mm in focus (beam coordinates)
Pre-pulse contrast 80 dB (t< -1 ns), 60-70 dB (t= -1 ns), 70 dB (t< -200 ps)
Timing Accuracy ARC to ARC 10 ps rms (any beamlet wrt any other beamlet)
Timing Accuracy ARC to NIF 30 ps rms (any beamlet wrt NIF)
Delay relative to NIF() Up to 70 ns (any beamlet wrt NIF)
Delay of B beamlet wrt A beamlet Up to 30 ns (B after A)®)
Delay of B354 wrt B353 Up to 3.6 ns (B353 after B354)1)

(1) Based on 7 pointing shots with TCC pointing
(2) Without affecting 35B (i.e. drop Q35B)
(3) Without requiring platform development to extend current capability
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lowed energy vs pulse width for current o

commissioned with discrete pulse lengths of 1, 10, 30, 38 ps

X energy per beamlet scales at (pulsewidth)*0.38

600 J/beamlet

250 J/beamlet

900 J/beamlet

1 kd/beamlet
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g data from a total of 7 shots at TCC indicate
Arc) = (63,38) pm rms

Pointing difference from aim point

120 N150830-002
N151015-002
N170710-001
N180724-001
N190418-001
PDIM N200217-001
PDIM N200921-001
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Contrast
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Contrast

Pre pulse data for N160524 produced 80 dB contrast for
t<-1ns & 60-70 dB @ -1 ns

Shot N160524-003-999 Prepulse B354A rod strehl= 1.00
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Shot N160524-003-999 Prepulse B354B rod strehl= 1.00
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Shot N160524-003-999 Prepulse B354B rod strehl= 1.00
IIII|IIII|IIII|IIII|III

- V]

Shot N160524-003-999 Prepulse B354A rod strehl= 1.00
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Integrated Energy (J)

Integrated Energy (J)

Shot N160524-003-999 Int. Energy B354A rod strehl= 1.00

L I L O I B
r.
10° — B
- energy @ -3ns = 0.13522 mJ .
energy @ -ins = 0.18833 mJ
100 — energy @-0.5ns = 0.37173 mJ —
10% I— . B
_requirement@t<-Ins=2mJ__ __ _________
10— —
10° —
e v b b b g |
-100 -80 -60 -40 -20 0
ns
Shot N160524-003-999 Int. Energy B354B rod strehl= 1.00
L L L L B I
=
10° — B
- energy @ -3ns = 0.04713 mJ .
energy @ -ins = 0.16364 mJ
100 — energy @-0.5ns = 0.37196 mJ —
10 I— . i
| _ _requirement@t<-Ins=2mJ__ ___________
10 I— —
10° —
e v b b b g |
-100 -80 -60 -40 -20 0
ns

UL- Lawrence Livermore National Laboratory

T VAL =35
I NI A A4

National Nuclear Security Administration



Contrast Front End output meets prepulse
trast requirement of 80 dB for t < -200 ps

Target requirement is 70 dB for T < -200 ps
flows down to 80 dB at regen output
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Strehl: 0.211990
101410

peak fluence (J/cm2): 1.01174e+007
peak intensity (W/cm2): 4.45348e+017
Beamlet energy (kJ): 0.956250

95%: 45.1840 (430.423 micron)
80% 20.9259 (199.340 micron)

50%: 11.1719 (106.423 micron)
VBL Modeled A farf eld at TCC B353 N160512 001 999
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50-10° peak intensity (W/cm2): 2.36959e+017
Beamlet energy (kJ): 0.765000

95%: 47.8122 (455.459 micron)
80%: 22.6732 (215.985 micron)
50%: 11.7486 (111.917 micron)
VBL modeled B farfield at TCC, B353, N160512-001-999
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ulated ARC beamlet far fields using VBL &
sured wavefront data for N160512-001-999

peak fluence (J/cm2): 9.94884e+006

peak intensity

Beamlet energy (kJ): 0.942650

microns (TCC vertical)

peak fluence (J/cm2): 1.70630e+007
peak intensity (W/cm2): 7.31767e+017
Beamlet energy (kJ): 0.942650

microns (TCC vertical)

spot radius (microrad), centroid-centered:
95%: 36.3312 (324.402 micron)
80%: 18.4562 (164.795 micron)
50%: 9.55225 (85.2920 micron)
VBL Modeled A farfield at TCC B354, N160512-001-999

(W/em2): 4.21546e+017
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Enclosed Energy Fraction, TTC A

ion beam energy w/i 150 micron diam. circle: 0.334623]
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Intensity Distribution, TCC A

spot fraction intensity > 1e16 W/cm2: 0.64499:
spot fraction intensity > 1e17 W/cm2: 0.16634
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Enclosed Energy Fraction, TTC B
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Enclosed Energy Fraction, TTC A

ion beam energy w/i 150 micron diam. circle: 0.431463
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spot fraction intensity > 116 W/cm2: 0.685895
spot fraction intensity > 117 W/cm2: 0.209297
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F calculations estimate 30-50% of the energ
m diameter & 10-30% energy > 107 W/cm?
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